I. MANET WG Summary
The IETF MANET WG [8] is chartered to develop one reactive, one proactive routing protocol and an experimental protocol for simplified multicast forwarding. DYMO [1] is the reactive protocol being developed by the MANET WG. Algorithmically DYMO is built upon AODV's [12] stable, well understood distance vector routing. OLSRv2 [14] is the proactive protocol being produced, and it is an updated version of OLSRv1 [2] . Finally, SMF [11] is the simplified multicast forwarding protocol being explored.
The IETF MANET WG has also been converging on several common building blocks. Since the last IETF (IETF 64 in Vancouver), the MANET WG has created a common packet format, titled the Common MANET Packet/Message Format [15] . This document is being referred to as the MANET Packet Building Block or PacketBB.
Additional, during IETF 65 another MANET building block was identified, the NeighborHood Discovery (NHD) protocol. The neighborhood discovery protocol (not to be confused with basic neighbor discovery or IPv6 neighbor discovery) is a protocol to collect neighbor and 2-hop neighbor information. This additional neighborhood information can be used to determine symmetric links and perform link hysteresis. More importantly, it can be used in conjunction with additional TLVs to determine efficient relay sets. These relay sets help improve MANET wide message dissemination in dense multihop wireless networks.
We expect the NHD document to become a WG document before the next IETF (IETF 66 in Montreal). Further, we expect updated IDs of all the other WG documents.
II. DYMO -Reactive Routing
The reactive protocol being considered within the MANET WG is the Dynamic On-demand (DYMO) routing protocol [1] . DYMO is a simplified combination of previous reactive routing protocols [10, 12] . DYMO creates loop-free unicast routes in MANETs, using distance vector routing like AODV.
Prior to IETF 65, an updated version of DYMO was released. The revision focused up using the new MANET packet and message format, PacketBB [15] . Implementations are now being updated to utilize the new format, and they should be available soon.
Some DYMO implementations are also expected to utilize the new neighborhood discovery protocol to assist Route Request (RREQ) dissemination in dense networks, by decreasing the number of RREQ transmitted.
III. OLSRv2 -Proactive Routing
The proactive routing protocol being considered is the Optimized Link State Routing (OLSRv2) protocol version 2 [14] . OLSRv2 evolved from OLSRv1 [2] and it improves upon the previous specification by including increased extensibility, more efficient messaging, and lower complexity.
Many of the enhancements of OLSRv2 when compared with OLSRv1 are related to the flexible packet and message structure. This format was removed from the OLSRv2 document and placed in its own document [15] . This format is now being utilized by other MANET WG documents.
Besides removal of the common format from the OLSRv2 document, minor changes to the draft oc-curred. These minor changes were related to multiple interface operation and clean separation of packet forwarding and processing.
In addition to the PacketBB, the neighborhood discovery procedure within OLSRv2 is currently being removed to form another MANET building block that can be reused by the other MANET WG protocols.
IV. SMF -Simplified Multicast Forwarding
The Simplified Multicast Forwarding (SMF) [11] protocol provides a form of basic native IP multicast forwarding for use in MANET. Fundamentally, the SMF protocol efficiently delivers packets to all nodes within the MANET. It can forward based upon well known or dynamic multicast group assignments, but the core protocol does not optimize forwarding for particular multicast groups. The SMF protocol is composed of two basic components; duplicate packet detection (DPD) including interconnection with other networks, and relay set selection (RSS).
In the latest revision of SMF, few changes were made to the basic DPD mechanisms. The document expanded its discussion on the relationship between SMF and other multicast protocols at the border of the MANET network.
Regarding RSS, the new SMF Internet-Draft includes a neighborhood discovery protocol and elaborates on determining a reduced relay set. The inclusion of this protocol caused the WG to discuss creating a common building block for neighborhood discovery to assist in RSS. Upon publication of a common neighborhood discovery document, SMF will be modified to use it.
V. PacketBB -Common MANET Packet/Message Format
The packet format in OLSRv2 was identified as a potential building block for other MANET protocols, namely DYMO and SMF. The format efficiently packages several messages, addresses, and related attributes. It also enables future extensibility via the use of type, length, value tuples (TLVs). The packet format was removed from the OLSRv2 document and generalized for use with the other MANET WG protocols. The details for the format can be found in [15] .
At this time the other MANET WG protocols have been updated to utilize the PacketBB. Some additional functionality to satisfy specific protocol requirements is actively being discussed, and a new revision is expected.
VI. Other MANET Related Activities

VI.A. Autoconf WG
In the past several years many people have discussed MANET autoconfiguration. At IETF 65 the autoconf WG [7] held its second meeting.
The autoconf WG is chartered to initially focusing on defining the MANET architecture and the type of autoconfiguration that expected deployments require. Several documents regarding autoconfiguration scenarios requirements exist, and they are being discussed on the autoconf mailing list.
VI.B. OSPF-MANET
In 2004 a design team (DT) 1 was created to examine a MANET-like extension to OSPF, in the OSPF WG [9] . The goal of the DT was to use optimized flooding techniques to lower OSPF overhead in MANET and after some discussion the protocol was also limited to be an extension of OSPFv3 focusing on IPv6.
A new technical report [13] is available that discusses the main OSPF-MANET approaches and presents many simulation results. The related code is also available for evaluation [3] .
Since the last IETF, rough consensus among many of the active participates has occurred. Please see the presentations [5] for the IETF OSPF WG from IETF 65 for more details.
The OSPF WG is currently being rechartered, and the new charter will include milestones related to the OSPF-MANET work.
VI.C. 6lowpan WG
The 6lowpan WG (IPv6 over Low power WPAN) [6] exists to define how IPv6 should operate on low powered wireless devices, such as IEEE 802.15.4 [4] . 6lowpan has made progress on its charter items and is now discussing a revised charter. One of the main topics of interest is MANET routing at layer 2 (L2). It is expected that the MANET protocols will be utilized, though optimized packet formats and certain specific reduced functionality may be required.
VII. More Information
For more detailed recent information about MANET please see the proceedings of the IETF meetings [5] or the MANET mailing list and related list archives.
The MANET WG is always soliciting reviewers, implementors and testers. If you are working in the MANET area and wish to participate more actively, please contact either of the MANET co-chairs, Ian Chakeres or Joseph Macker.
